This study focuses on the role of social identity and prejudice as causal variables in public attitudes toward pre-exposure prophylaxis (PrEP) in a UK sample. Two 
Introduction
Health issues that are publicly perceived to be specific to socially marginalized groups (such as racial and sexual minorities) often become de-prioritized in public and policy debates. Social policies designed to benefit stigmatized groups tend to receive lower support and to be allocated fewer resources than policies that serve more positively regarded, advantaged social groups (Schneider & Sidney, 2009 (UNAIDS, 2017 ). Yet, the initial public and policy responses to HIV/AIDS were ambivalent and indecisive largely because the disease was perceived as affecting only marginalized populations, such as gay men and drug users. Such responses persist in societies that refuse to recognize homosexuality (Maatouk & Jaspal, 2018 ). Prejudice appears to play a significant role in public attitudes and policy responses to health and illness.
HIV prevalence in the UK is approximately 0.16% of the populationaccording to a recent epidemiology report (Kirwan et al., 2016) , some 101,200 people are currently living with HIV in the UK. Gay men and Black Africans are disproportionately affected -47,000 gay men (46%) and 28,600 (28%) were living with HIV in 2015. In 2015, 57% of new HIV diagnoses were among gay men and 15% were among Black Africans.
Despite progress in treatment and prevention, HIV stigma persists and novel approaches to preventing HIV, such as pre-exposure prophylaxis (PrEP) have not met with widespread public acceptance. This has led to indecision among policymakers 4 and, undoubtedly, to continued HIV incidence. Although there has been some research into patient acceptability of PrEP (e.g. Jaspal & Daramilas, 2016) , there has been no study of public acceptability of PrEP in the UK. This is an important focus for research into public health, given that public opinion can decisively shape policy and practice (Burnstein, 2003) . Accordingly, the aim of this study is to identify the predictors of public acceptability of PrEP, a clinically effective biomedical approach to preventing HIV, in a diverse UK sample. More specifically, it investigates the role of prejudice (on the basis of gender, sexual orientation or race) as an underlying causal variable in the formation of public attitudes toward PrEP.
PrEP for preventing HIV
HIV is a virus which attacks CD4 lymphocytes, an important type of white blood cell which is central to healthy immune functioning. If left untreated, HIV almost invariably results in complete immunological failure and death. There is no known vaccine or cure, but the illness is now treatable with antiretroviral therapy. Prevention is the most effective tool against HIV. Condom use has been the key policy response to HIV because it is highly effective not only against HIV but also other sexually transmitted infections. However, condoms are not used consistently in all populations at risk, which has led to continued HIV incidence (Jaspal, 2018) . In recent years, PrEP, has emerged as a significant biomedical approach to HIV prevention. In 2012, Emtricitabine/Tenofovir Disoproxil Fumarate (sold under the brand name Truvada®) became the first drug to be approved by the US Food and Drug Administration for use 5 as HIV PrEP.
In several clinical trials, PrEP has repeatedly been shown to reduce the risk of HIV transmission. The PROUD trial in the UK has shown a 86% reduction in HIV incidence in a sample of high-risk gay men in the experimental arm of the trial using daily PrEP (McCormack et al., 2016) . The IPERGAY study in France and Quebec, Canada evaluated the efficacy of intermittent PrEP (used before and after sexual risk episodes) in 414 gay men and transgender women and also showed a relative risk reduction of 86% (Molina et al., 2015) . However, PrEP is not yet available on the National Health Service (NHS) in all parts of the UK, although there is currently a clinical trial in England, which allows 10,000 patients at risk of HIV to access PrEP free of charge. Some people acquire PrEP by ordering a generic version of the drug online or by purchasing PrEP through a London sexual health clinic, though this is not an option to everyone at risk due to the costs involved.
PrEP acceptability in people at risk of HIV
Given that the clinical effectiveness of PrEP has now been demonstrated, studies have been conducted to ascertain PrEP acceptability in groups at elevated risk of HIV, such as gay men and Black Africans. Patient acceptability is central to the effectiveness of any clinical tool. PrEP acceptability in at-risk groups is variable -a recent meta-analysis showed an overall acceptance of PrEP in gay men at 58.7% (95% confidence internal 52.4-63.1%) (Peng et al., 2018) . A study of HIV-negative gay men attending sexual health clinics in the UK showed that 64% perceived PrEP as 6 personally beneficial, and that PrEP acceptability was predicted by awareness of HIV risk and the perception that PrEP is effective (Bull et al., 2018 ).
An important theme across studies of PrEP acceptability is that of social stigma. In their qualitative study, Jaspal and Daramilas (2016) found that participants did not wish to perceive themselves as 'high risk' due to the stigma appended to this category. On a practical level, the high cost of PrEP constitutes a major barrier for patients (Tripathi et al., 2012) . In addition to ascertaining patient acceptability, it is important to understand how the public views PrEP. Social identity factors are likely to play a role in attitude formation.
Social identity & public attitudes of PrEP
Social identity theory (Tajfel, 1982) was developed to understand how human beings come to define themselves principally in terms of their group memberships. A key tenet of the theory is that the world is composed of various social categories (e.g. gay vs straight; Black vs White; male vs female), which differ in terms of their status and power. As people come to identify with these social categories, they experience a cognitive re-definition of their sense of self in terms of their group memberships. In short, this form of self-definition motivates the individual to focus primarily upon their identity as a group member, rather than as a unique and distinctive individual.
As one's group memberships become salient, one is motivated to engage intergroup behavior. One begins to see oneself and others as members of the ingroup or outgroup and to behave accordingly -often in opposition. 7 Social psychology research has demonstrated that human beings tend to 'other' disease, that is, they perceive it as affecting only outgroups (Joffe, 2007) . HIV is thus seldom viewed as a human immunodeficiency virus but rather as one that affects only distant and dissimilar outgroups. Furthermore, there is empirical evidence of ingroup favoritism in the context of resource allocation -people tend to favor their own groups or groups that are close to their ingroup when resources are allocated and, accordingly, oppose outgroup beneficiaries of resources (Harvey & Bourhis, 2012) .
Experimental research in the US has shown that people manifest less favorable attitudes toward welfare spending when the race of the beneficiary is portrayed as Black as opposed to White (Gilens, 1998) . Studies of homophobia and racism have generally shown that men are more likely than women to manifest these forms of prejudice (Maxwell, 2015; Nagoshi et al., 2008) . Furthermore, religious people and people from ethnic cultures with conservative views on sexuality are more likely than the general population to manifest homophobia (Roggemans et al., 2015) .
There has been some research into public and media perspectives on PrEP. In a study of UK media representations of PrEP (Jaspal & Nerlich, 2017) , it was found that stigmatizing group-level stereotypes of gay men (e.g. as hedonistic, promiscuous and irresponsible) were drawn upon both to affirm and repudiate PrEP. Some media reports questioned why 'we' (the heterosexual ingroup) should support an HIV prevention tool for 'them' (the gay outgroup). In a US study of how public attitudes toward PrEP vary according to the social group presented as benefitting from it (Calabrese et al., 2016) , participants manifested less support for PrEP funding policies 8 when PrEP was represented as benefitting gay men and Black gay man, suggesting that prejudice toward these stigmatized groups causes decreased support for the prevention tool. The US study by Calabrese et al. (2016) demonstrates the role of social identity and prejudice in attitude formation. However, it does not focus on the additional important variables of racism (in its own right) or sexism, which are included in the present study. Moreover, unlike the US context in which Calabrese et al.'s study was conducted, the state-funded NHS is the principal health provider in the UK and, thus, attitudes in the UK general public will play a significant role in determining PrEP policy.
Hypotheses
Building on Calabrese et al.'s (2016) study, the present experimental study investigates how prejudice based on gender, sexual orientation or race, on the one hand, and demographic variables (e.g. participants' gender, ethnicity and religion) influence public attitudes toward PrEP in a diverse UK sample of students. The following hypotheses are tested:
H1. White British and White European participants will show more positive attitudes toward gay men and PrEP than other ethnic groups.
H2
. Female respondents will manifest more positive attitudes toward gay men and Black Africans and toward PrEP than male respondents. 9 H3. Religious beliefs will impact attitudes toward gay men, with those reporting no religion affiliation reporting more positive attitudes toward gay men than those with a religion.
H4. Participants will report more positive attitudes toward PrEP when the recipients are portrayed as White or male heterosexuals.
H5
. Being a female of White British/ White European ethnicity and having no religion are associated with more positive attitudes toward gay men and Black Africans, which in turn are associated with more positive attitudes toward PrEP.
Methods

Participants
Two hundred and twenty-two undergraduate students participated in this study.
Participants were aged between eighteen and thirty-seven (M=23.34 & SD= 2.09).
One hundred and thirty (59%) were female and ninety (41%) male. All the participants self-identified as heterosexual. Most of the two hundred and twenty-two participants were either British Indian, N=60 (27%), or White British, N=50 (23%). Thirty-two individuals described themselves as Black African (14.4%); twenty-two (9.9%) as White European; fourteen (6.3%) as Mixed Heritage; eleven (5%) as Chinese; eleven (5%) as Pakistani; sixteen (7.2%) as 'Other'; four (1.8%) as Black 10 Caribbean; and two (.9%) as Bangladeshi. Most of the sample also reported not having a religion, N=70 (31%). The most common religion was Muslim (N= 69, 31%) followed by Christians (Catholic, Church of England, Protestants, Orthodox, etc.) (N=51, 23%). There were also fifteen Hindus (6.7%), ten Sikhs (4.5%), five Buddhists (2%), and three of 'other' religions (1.3%). The majority of the sample was single (N=133, 60%) and seventy people (32%) were in a monogamous relationship; ten (4.5%) were married; six (2.7%) in an open relationship; two (.9%) in a civil relationship; and one (.6%) in another type of relationship. Most participants were sexually active (57.1%) (see Table 1 for full descriptive and socio-demographic data).
Research design & procedure
This experimental vignette study employed a 2x2x2 design with between-participants factors of ethnicity, sexual orientation and gender. The ethnicity, sexual orientation and gender of the protagonist in the vignettes were manipulated. The dependent variable for this study was attitudes toward PrEP.
An online advert was posted on the university website, inviting psychology undergraduate students to participate in the study in exchange for course credits.
Participants were presented with a participant information sheet, informing them that the study focused on attitudes toward PrEP and several other issues including human identity. Participants' responses were anonymous and each participant was provided with a number in case they wanted to withdraw. None withdrew.
Participants were first asked whether they had heard of PrEP and, if they had, to 11 describe it briefly. Both male and female participants were randomly, blindly and evenly assigned to one of 6 experimental vignette conditions:
• gay, male, White;
• straight, male, White;
• gay, male, Black;
• straight, male, Black;
• straight, female, White;
• straight, female, Black.
Each experimental condition consisted of a separate vignette. Each vignette described one of the identity configurations listed above. Apart from the identity configuration, all of the 6 vignettes were identical in content and included the following text: 
Instruments
Following exposure to the experimental condition, participants were asked to indicate their level of agreement with a series of statements to capture their attitudes toward PrEP, Black Africans, and gay men, on a scale from 1-5 (1=strongly disagree and 5=strongly agree). Participants were asked to provide demographic information, 12 including their age, ethnicity, religion, their level of religiosity (measured from 1-5), gender, sexual orientation, relationship status, whether or not they were sexually active, number of sexual partners in the past 12 months and, in the case of females, whether or not they were currently taking the contraceptive pill.
Attitudes toward PrEP Drawing on the results of previous qualitative research (Jaspal & Daramilas, 2016; Williamson, Papaloukas, Jaspal & Lond, 2018) , the Attitudes toward PrEP Scale was created (see Appendix 1). The scale consisted of 14 items tapping into attitudes toward PrEP. Examples of items of this scale are:
"PrEP is an exciting breakthrough in medical science" (positive) and "PrEP will probably have serious side effects" (negative). The scale had a good internal reliability, α =.72.
Attitudes toward Black Africans
The Generalized Group Attitude Scale (Duckitt & Mphuthing, 1998) Attitudes toward gay men The Attitudes Toward Gay People Scale (Herek, 1997 ) was used to measure participants' attitudes toward this group. The scale consists of 10 items, such as "Sex between two men is just plain wrong." The internal reliability of the scale was good, α =.80.
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Religiosity The four basic dimensions of the Religiousness Scale (Saroglou, 2011) consist of 12 items, such as "Religion helps me to try and live in a moral way."
The internal reliability of the scale was excellent, α = .97.
Ethics
The study obtained ethics approval from the Faculty of Health & Life Sciences
Research Ethics Committee, De Montfort University, Leicester, UK. 
Results
Normal distribution checks
Descriptives
As shown in Table 1 , one hundred and twenty-six (57%) of the respondents stated that they were currently sexually active while ninety-five (40%) stated that they were not currently sexually active. The majority of women also reported not being on the contraceptive pill. Indeed, one hundred and ten females (80%) take no contraceptive pill vs. twenty-seven females (20%) who do take it. Chi-squared tests further showed that males were more likely than females to report being currently sexually active, χ 2 (2)=13.89, p=.001 (see Figure 1 ) supporting previous research by England and Bearak (2014) that showed that US male students tend to over-report sexual activity whereas females tend to under-report and that the females that were currently sexually active (N= 61, 47%) were more likely to be taking the contraceptive pill than those who were not (N=69, 53%), χ 2 (1)=10.65, p=.001 (see Figure 2) . A further Chi-squared test showed that, proportionally and independently of one's gender (male or female), there are more people that do not know of PrEP than those who do know about PrEP, χ 2 (2)=3.015, p=.22 (see Figure 3 ).
[Insert Figures 1, 2 was included in the model.
Effects of current sexual activity on key variables
Mann-Whitney tests showed effects of current sexual activity for both religiosity U 
Spearman Rho's correlations
Spearman Rho's correlations showed positive and moderate correlations between attitudes toward PrEP and attitudes toward gay men and Black Africans. This means that the more people report positive attitudes toward PrEP, the more positive attitudes they manifest toward gay men and Black Africans. Moreover, religiosity was negatively associated with attitudes toward gay men, which means that the more religiosity, the less positive attitudes toward gay men (see Table 2 ).
[Insert Table 2 about here]
Structural equation model
Since there are significant effects of gender, religion and ethnicity on the key variables of this study, they were included as independent variables in the model, with attitudes toward PrEP as a dependent variable. showing that gender, ethnicity and religion impact on attitudes toward gay men and attitudes toward Black Africans, which in turn impact on attitudes toward PrEP.
[Insert Figure 4 about here]
Discussion
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The present study demonstrates the importance of social identity and prejudice in shaping attitudes toward PrEP. The structural equation model presented in this article exhibits the mediating pathways through which the independent variables of gender, ethnicity and religion and the dependent variable of attitudes toward PrEP are related in a diverse sample of heterosexual students in the UK. Attitudes toward gay men, attitudes toward Black Africans and currently being sexually active were all significant mediators of these relationships.
Social identity and attitudes
Gender, ethnicity and religion can be conceptualized as 'big' social identity characteristics which tend to be more primordial, fixed and enduring than attitudes, for instance. People often 'essentialize' their gender and ethnicity, that is, they perceive an immutable underlying essence in relation to these social identity characteristics and, thus, believe that they are pre-determined and cannot change (Jaspal & Cinnirella, 2010; Smiler & Gelman, 2008; Williams & Eberhardt, 2008) .
Although the social identity of religion can change -people do leave and join religious groups -most people are born into a religious group, which in turn becomes entwined with other social identity group memberships (e.g. the family), and often append to the religious group membership spiritual qualities. This in turn can essentialize this social identity characteristic in much the same way that ethnicity is essentialized (Toosi & Ambady, 2011) . Moreover, departure from one's religious 23 group can be highly stigmatized or, in the case of Islam for instance, prohibited by religious law.
Conversely, attitudes, though often long-standing and enduring, can potentially change. More importantly, attitudes tend to be associated with social identity group memberships -groups constitute a source of information and shape the attitudes held by group members (Terry & Hogg, 2009 ). Group memberships -and particularly 'big' social identity characteristics, such as gender, ethnicity and religion -determine what group members should believe and how they should think. This is observable in statements like 'boys don't do that' or 'Christians don't say that' etc. Furthermore, in a study of gay Muslims (Jaspal & Cinnirella, 2010) , it was found that the religious group was a source of attitudes toward gay men -in other words, people opposed homosexuality because they believed that their religion required them to do so. In support of Hypothesis 3, in this study it was found that those with a religion were less positive toward gay men than those without a religion. Research has shown that attitudes tend to change when people depart particular groups and join others (Guimond, 1997) . It is thus theoretically appropriate for these 'big' social identity characteristics to be conceptualized as the predictor variables and for attitudes toward gay men and Black Africans to be conceptualized as mediators.
First, gender is an important independent variable because, following previous research into sexual attitudes (Nagoshi et al., 2008) , women are generally more likely than men to manifest positive attitudes toward gay men. Furthermore, consistent with evidence of gender differences in racism (Maxwell, 2015) , the present 24 study showed that women are more likely than men to express positive attitudes toward Black Africans. Both findings were consistent with Hypothesis 2. Second, ethnicity is important because there is evidence of ethnic group differences in attitudes toward gay men (Roggemans et al., 2015) , with White British participants in this sample generally expressing more positive attitudes than other ethnic groups in the sample. This is consistent with Hypothesis 1. Third, religion is a significant predictor because various empirical studies, including the present one, have demonstrated that there are religious group differences in attitudes toward gay men (Roggemans et al., 2015) . In this study, those participants who reported no religion These results suggest that interventions for challenging prejudice against gay people should be targeted at ethnic minority groups in which attitudes toward gay people appear to be more negative than in the general population.
In their study of the role of prejudice in PrEP attitudes, Calabrese et al. 25 (2016) found that participants were less supportive of PrEP funding programs when intended to benefit gay men and Black gay men, showing an underlying impact of racism and homophobia. In the present experimental study, this finding was not replicated and Hypothesis 4 was thus only partially supported. This could be attributed to the nature of this sample consisting of university students who are known to express less prejudice than other groups (Wodtke, 2012) . Furthermore, given that HIV is especially associated with gay men and Black Africans in public consciousness, it is possible that participants perceived PrEP to be most advantageous for these communities and, thus, endorsed it when these groups were represented as primary beneficiaries.
Unlike Calabrese et al.'s (2016) study, the present study also manipulated the gender of the beneficiary of PrEP and found a main effect of gender of beneficiary on attitudes toward PrEP, with participants showing significantly more positive attitudes toward PrEP when a male was represented as benefitting from it. There appears to be a bias in the sample toward the construal of men as the most appropriate recipients of PrEP, which could be attributed to the social desirability of sexual activity in men, rather than in women (Hamilton & Armstrong, 2009) . Men are often stereotyped as being more sexually active and having more sexual partners, while sexual activity in women is generally stigmatized (England & Bearak, 2014) . Indeed, despite empirical evidence that women are having as much sex as men (England & Bearak, 2014) , in this study women reported significantly less sexual activity than men, potentially suggesting social desirability effects. In short, there appears to be a sexist approach to 26 PrEP whereby PrEP is endorsed less for women, despite the fact that women too are at risk of HIV and can benefit from PrEP (Sophia Forum & Terrence Higgins Trust, 2018) .
Limitations
There are several limitations, which should be addressed in future research into attitudes toward PrEP. First, the present study focuses on attitudes in a purposive but diverse sample of undergraduate students in Leicester in the UK. University students are less likely to hold prejudicial attitudes than other sections of the population (Wodtke, 2012) . Therefore, the results of this study are not easily generalizable to the general population. However, given that significant effects are observed in this population, it is likely that they will also be observable in the general population.
Moreover, Leicester, though a medium-sized, ethnically diverse city, is not representative of the UK as a whole. Thus, the present study should be replicated in other demographic groups and cities in the UK. Second, vignettes were used for the experimental manipulation in the present study, which, though advantageous in experimental survey research, should be complemented by other more sophisticated experimental manipulations in future research. This may include the use of audiovisual material in the experimental manipulation.
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Conclusions
The 60% reduction in HIV incidence observed in London in 2016 can, in part, be attributed to increased uptake of PrEP in those at risk of HIV (Brown et al., 2017) .
PrEP is clinically effective but media censure and public disapproval of PrEP have likely led to indecision at the policy level (Jaspal & Nerlich, 2017) . The results of this study show the need for greater public awareness of the benefits of PrEP in reducing HIV transmission in the UK.
A key contribution of this article is the new evidence provided that social identity and prejudice against outgroups are central to attitudes toward policies, such as PrEP, that are perceived to assist those outgroups. Furthermore, the results suggest that being female, White British, and/ or having no religion is predictive of positive attitudes toward PrEP, while those who are male, Black Caribbean and/ or of Muslim religion appear to be least likely to endorse PrEP. However, a campaign to promote PrEP awareness alone is unlikely to be effective in increasing public acceptability of the prevention tool.
A significant finding from this study is that individuals must also perceive the principal beneficiaries of PrEP (i.e. gay men and Black Africans) positively in order to endorse PrEP for these groups. Thus, homophobia and racism must also be challenged and thus may be especially important in some groups in which there are higher levels of racism and/ or homophobia. Campaigns for awareness-raising and prejudice reduction must be in tandem. Furthermore, PrEP must be presented as a tool that can benefit a wide range of groups, including women whose PrEP use was 28 generally not endorsed by participants in the sample. The findings of this research suggest that 'big' social identity characteristics are important determinants of attitudes toward PrEP.
Future research should extend these findings by measuring the strength of identification with these social identity categories. There is a need for future research into both HIV knowledge and HIV stigma in the general population and how they might impact attitudes toward PrEP. It is plausible to hypothesize that a lack of HIV knowledge could lead to decreased appreciation of the potential value of PrEP as a prevention tool. In any case, it is clear that PrEP has a vital role to play in ending the HIV epidemic in the UK. There must be an effort to actively challenge the prejudices that clearly undermine public attitudes toward this important HIV prevention tool. 
